Cancer chemoprevention by the antioxidant tempol in Atm-deficient mice.
Reactive oxygen species (ROS) are important endogenous etiological agents for DNA damage, and ROS perform critical signaling functions in apoptosis, stress responses and proliferation. The correlation between a lower incidence of cancer in people who consume a diet high in naturally occurring antioxidants and the observed increased ROS in cancerous tissues suggest that antioxidants may be used in cancer chemoprevention. We tested this hypothesis by determining whether the well-described nitroxide antioxidant, tempol (4-hydroxy-2,2,6,6-tetramethylpiperidine-N-oxyl), acts as a chemopreventative agent in Atm mutant mice, a model of the human cancer prone syndrome ataxia-telangiectasia. Tempol administered continuously via the diet after weaning resulted in an increased lifespan of these mice by prolonging the latency to thymic lymphomas. Tempol treatment reduced ROS, restored mitochondrial membrane potential, reduced tissue oxidative damage and oxidative stress, consistent with antioxidant effects. In addition, this nitroxide lowered weight gain of tumor prone mice without changes in food intake, metabolism or activity level and exhibited an anti-proliferative effect in vitro. Thus, tempol acts as a novel chemopreventative agent in this mouse model of a human cancer prone syndrome, associated with broad antioxidant effects.